
RD-fl145 622 ON 'UPDATE SEMIANTICS AIND RELATIONAL VIEWS'(U) STANFORD i/i
UNIV CA DEPT OF COMPUTER SCIENCE A M KELLER 1984
AFOSR TR-84-87i@ AFOSR-88-0212

UNCLASSIFIED F/G 9/2 NIhEEN!



1*2611



AD-Al 4 5  622 REPORT DOCUMENI!ATION PAGE
lb) RESTRICTIVE MARVJN( S

-- .. ~.M CLASSIFICATICN AuJT.iORITY 3. OISTRiGUTION,AVAILAnBILITY Or- REPORT

Approved for publfc release; riis 'ribut~i
21&. DECLASSIPICAT&ON dOWNGRAOING SCHEDULE unlimited.

4. PERFORMING ORGAtIIZATION REPORT NUMBER(S) 5. MONITORING ORGANIZATION REPORT NUMBER(S)

___ __ __ __ ___ __ __ __ AFOSR T., -9.

G.NAME OF PERFORMING ORGANIZATION b.OFFICE SYMBOL 74. NAME OF MONITORING ORGANIZATION
fir apphcgble)

Stan-ford University Air Force Office of Scientific Research

'1 4.ADDRESS (City. Stat ao,4 ZIP Cade, 7b. ADORESS (City. Stae and ZIP Cadei

Departmento opte cec Directorate of Mathematical & Information
Stainford CA 94305 Sciences, Boiling AFB DC 20332

ft NAME OF FUNOING/SPONSORING b.OFFICE SYMBOL 9. PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER

ORGANIZATION (10jig" p e)a

AFOSR NM AFOSR-80-0212
Be. ADDRESS (City. State .md ZIP Codir) 10. SOURCE OF FUNDING NOS. ____________

PROGRAM PROJECT TASK WORK UNIT
Bolling AFB DC 20332 ELEMENT NO. NO. NO. NO.

_______________________________ 61102F 2304 A7
11. TITLE UnIake Secunty ClamIrwaint

"ONl "UPDAT SEI4ANTLCS AND) RELA -TI0HAL VIEWS""']'____ _____
12. PERSONAL AUTHOR(S)

Arthur X. Keller '3a. TYPE OF REPORT 13tL TIME COVERED 14. DATE OF REPORT tYP.. IS, a) 5 PAGE COUT

Aechnical RO____T____ 1984 2
6. SUPPLEMENTARY NOTATION
SSupported in part by Contract 1100039.-82-G-.0250 (the Knowledge Base Management Systems
sProject, Prof Gio Wiederhold, principal investigator, Defense Adv Rsch Projects Agenc-7).

COSAll CODES I&. SUBJECT TERMS fCoalina. on mew.I inaemgny gwadry &y 6lc nu@mber)

1LD GROUP SUB. aR. IRelational databases, database theory, complementary
mappings, view update.

I. ABSTRACT (Centimiaon vwug it viocumv ad 1ien Ury by Bloc numaer)

shazmd database encompasses data of interest. to a variety of users.* A database view
proid-* a class of users with an image of a portion of the data presented according to

the needs of these users. The ability to translate updates specified against the view

into updates specified against the database is necessary to allow more effective use of
views. Since a user accessing the database through a view has limited knowledge of the
entire domain of the database, it is necessary to limit the effect on others of a particu-
lar user's view update. Furthermore, there may be many ways to traaslate a particular .

view update into database updates. Bancilhon and Spyratos propose the notion of a constant
complementary view, which partially solves the problem of viewi updates by addressing thes;e
two issues. The authors present a reasokLable view update translator that does not presui'vc
any complement. This illujtrates the overly restrictive consequences of the requiremecnt
that a complement remain constant.

DISTRIBUTION'/AVAILASILITY OF ABSTRACT 21 ABSTRACT SECURITY CLASSIFICATION

.. CASSFIEUNIMIED SAME AS PP. D OTIC USERS 03 UNCLASSIFIED

~NAME OF RESPONSIBLE INDIVIDUAL 22b TELEPHONE NUMBER 22c. 01 11CPIImetaide A r" Code#
Dr. Robert 11. Buchal _(202) 767- 49309

30 FORM 1473,83 APR EDITION OF I JAN 73 IS OMSOLETE. ,.*

- fTIIC FILE COPY 84 08 30 12 7li SCRI'v11ICLASSIC rrN r
~~ P. .0. *



POSR.TR. 84-0 710
.Page I (if 2.

On *Update Semantics anti Relational Views"
Arthur M. Kvller

Comiputer Scivee Dept., Sthufd'rdl liniversity

AnsTRACT. A shared databaise enconmpasses data of the usrspoin- of view. However, ,;inec of these trastiA.
interest to a vaieity of titers. A .i tabasc view lbru.videa latiouis inay make mitIslam m'stry changcs to others paurt of

a class of users with an image of a portion of the data the dlatabase that dto not affect * he view.
presented according to) the needs of these users. The liancillhon ani spyratos 1811 propose' that a rojax--

ability to translate updates specified nsgaink't lte view pleirtemtary view-- onet that containis all the informzatiou
into updates specified against the dittalise i6 necessary in I he dlatahase not contained in I he user's view -be
ito allow mnore effective use of viewsu. Since a user ac- held constant iii order to preclude these niidc effects"
cessino the database through a, View lV9.2 limited Icianwl- that may affect othe-r users. This approach provides
edger of the entilre domain of the database, it is Ticccs- than iuiy translation from a view updlate to a database
xtry to limit the effect on other-% of a particular user's upaems-e3~su~. notntlti ue out
view update. Furthermore, there may be maity ways ninuy reawsonable transahtions that are otherwise accept.
to translate a particular view update into datab~ase up- able. Wec p~resent a particular view update trianslator
dates. Dancilhon aund Spyratos propose the notion of that is quite reitsonable, but that does, nt preserve any
a constant conmplemecntary view, which partially solves comaplement.
the problem of view updates by auldresitig tluese two
issues. We pescnt a reasonable view update translator 2. Definitions
that does not preserve any complement. This illustrates W sueterae sfmlathe ~~~ ~ ~ W ovsule thrctv renequere is faemiiiemer with relational data-
thatcorl mn s ricti consun therqirmn base theory as prsenated by ilmnan [821 and Maier [83).

thata coplemnt rmainPrior work on complements [IBancilhon 81, Keller 841

KEYWORDS. Relational databases, database theory, will also provide useful background.
complementary mappings, view update. DEFINITION [nancillion 811. Let f and g be two func-

CR CATUCGOIUE. H.2.1L, H.1.1, EA4. tions whose domain is D. Then f and g are conaple-
nientary mappings if

1. Introduction

We wisth to control the effect of the actions of users of [x l~ 6y Y ()Agy]

shared databases on other users without unnecessarily CORlOU.AIIY. Civen a database D and a view v and a
restricting these actions. Views provide an image of a complemewntary view e, there is at most one database
portion of tihe database according to the user's ned state that corresponds to a desired view state (range of
[Stonebraker 751. The problem of translating an up- v) for a fixed view state (range of c).
date specified against the view into an update specified The consequence of this corollary is that a view up-
against the database has been explored (Bancillbon 81. date translator that holds a complement constant has at
Dayal 82, Keller 821 but not completely solved. One most one translation. There are, however, view update
consideration is that various alternatives may exist, all translators that have at most one translation that do
of which implement the request desired by the user from not hold any complement constant. In the next section,

we will a reasonable one.

This work was supported in part by contract N00039-82-G-0250
*(the Knowledge Daoe Management Systemts Project, Prof. Gin 3. A View Update Translator
* Wiederhold, Principal Investigator) froum the Defense Advanced

Research Projects Agency and by contract APOSR-80-021.2 (ITni. Consider the relation AD, with two attributes A and B,
versal Relations, Prof. Jeff Ullman, Principal Investigator) from
the Air ibree Office of Scientific Research, both of the United and the functional dependency A - B. Let the domain
States Departmen of Defense. The views awl conclusions con- of A contain at least one element, a I, and the domain of
teamed in this document are these of the authors and should no D contain at least two elements, bi and W2. We define
be interpreted as representative of the official policies of DARPA thviwVo letlltpsfrmA weeB=b.
or the US Government. teve oslcaltpe rmA hr l

Anthoes address: Computer Science Depatment, Stanford Uni- We shall define a view update translator that ac-

vesty, Stanford, CA 94305-20U. cepts all single tuple updates valid in thc view.
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Insert titih' (.%. b): If li ere e'xits4 a 141Ijd (a, Y). then" If wt- %wletud to lhitll rf woist t aCui,11A. iel. t. we
m.ite (a. y) with (a. b), o~therwise' iww.urt (a. b). could. fier cyiample. chot)4-t d II' omiijlcemew i6erlwld by
Delete luple (a. b): Delete tuple (a. b) from lte un- in'm l tieples witi, nl / bi. This %%ti.14' pre-clude
derlying dittabaie. acceptiii4 ltsc in -wrItimi re eic wst 4110W)V ftr seI tate

Replace tuple (a, b) by titple (c, d): Perforin truiilft- L. We t-e 1114 4hiC alnother tr.me-wor t hat N-he it
uther cfimltetiut cOii.taut. hat~ it coHidI tiol iuijdewetttioti for dele'tinag (a. b) foflOWcN1 by truzlti~l or It al of tht.:4v reejeivsts in the ;ue way.

serting (c. d).

Lct us cons"ider the trattindtions of the ilnsertion of 4. Conclusion
the tuph' (&I, hi) starting with two udifferent dlatabase Whle view ceeuupleniteits provide insight into the ro-
states uzing thio view update translator. cests of view apdate traeeliit ion. rEiqpirintr t hat at coin-

Initial databhase state 1: pemnent be chioen that rentains consetanit is too, restric-

A B tive. IBancilhon and Spyraos jS 1) prove th-it Ati-rntive

&I b2 (inittunial) comeplemetnts exist, but do not :Yidetatc hoiw
to generate all of theim. They also do not eIIow how to

Initial view state 1: derive a view updlate translator given a comst ant coiji-
A a 11 plenwnt. We suggest that ftirther wvork ('eJe'icer the
(empty relation) generation of alternative view update tran:-41ittionts with

Resut daabas stae 1:limited elletts. on parts of thc database not ippearing
Ileslt ataase tat 1:Pls in the view.

A B

Result view state 1: Asuini ~Bbigah
A B NTIS CRA&I N(lBanciffion 811 F. lBaucilhion and N. Spyratos,
&I bi DTIC TAB U"UpdAite Semantics anti Relational Views," ACM

Thn rounced 0Trans. on Database Sysiemns, 6:4, Decemiber 1981.
Initial database state 2: :ustificatio [Daysi 82) U. Dayal and P. A. Berns4tein, "Ott
A B the Correct Translation of Update Ope~rations
(empty relation) On ilt latiOtal Views," ACNM Trans, on Database

Initial view state 2: Distribution/ Systems, 7:3, September .1982.
A a I[Keller 82) Arthur M. Keller, "Updates to Relational

(epy eato)Availability Codes Databases Through Views Involving Joins," in
(emty elaion - all and/or Improving Database Usability and Responivenemw,

Result database state 2: Dist Special Peter Scheurmann, ed., Academic Press, New
A a York, 1982.

&I hi [Keller 841 Arthur M.. Keller wuid Jeffrey D. Ullman,
Result view state 2: "Ott Complementary and Independent %tappings

al ib on Management of Data, Boston, June [984.
[Maier 831 D. Mair, Theory of Relational Databases,

We Observe that initial view state I and initial view Computer Science Press, Rockville, MID, 1983.
state 2 we the saue, yet initial database state I and [Stonebraker 751 Michael Stonebraker, "Implemnen.

inital atabse tau wediferen. Terefreanytation of Integrity Constraints and Views by
coitpledatabview st 2have different. valesefore nia Qu~ery tModifcattion," Proc. of the J975 SIGMOD
daomplemetat vI anistthave differetatues f.owria Conference, ACM SIGMIOD, San Jose, June 1975.
thee stat n nta database statesw ha e 2. h owevt e rl [Uflman 821 Jeffrey D. Ullman, Principles of Database

thme eut tb states arut e the samet. CosThul, the sl Systems, Computer Science Press, Potomac, MD,
compemet sttesmustbe he sme.Consquetlythesecond edition, .1982.

complemient cannot be rmain cosutant.
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